Light and an exogenous transcription factor qualitatively and quantitatively affect the biosynthetic pathway of condensed tannins in Lotus corniculatus leaves.
The effects of increasing light and of a heterologous bHLH transcription factor on the accumulation of condensed tannins (CT) were investigated in leaves of Lotus corniculatus, a model legume species which accumulates these secondary metabolites in leaves as well as reproductive tissues. Light and expression of the transgene increased the level of CT in a synergistic way. To monitor how the changes in accumulation of condensed tannins were achieved, the level of expression of four key genes in the flavonoid pathway was estimated by real-time RT-PCR analysis. Early genes of the pathway (PAL and CHS) were affected less in their expression and so appeared to be less involved in influencing the final level of CT than later genes in the pathway (DFR and ANS). Steady-state levels of DFR and ANS transcripts showed a strong positive correlation with CT and these genes might be considered the first rate-limiting steps in CT biosynthesis in Lotus leaves. However, additional factors mediated by light are limiting CT accumulation once these genes are up-regulated by the transgene. Therefore, the increment of the steady-state mRNA level for DFR and ANS might not be sufficient to up-regulate condensed tannins in leaves. The real-time RT-PCR approach adopted showed that members within the CHS and DFR gene families are differentially regulated by the exogenous bHLH gene and light. This finding is discussed in relation to the approaches for controlling CT biosynthesis and for studying the expression profile of multi-gene families.